General Format (Mixture Problems)

(Units of substance 1) * (Unit cost of substance 1) + (Units of substance 2) * (Unit cost of substance 2) = (Units of mixture)*(Unit cost of mixture)

Units of Mixture = Units of substance 1 + Units of substance 2

Just plug in the numbers that we know and the unknown can be x

Example 1.

Problem #1. An herbalist has 30 oz of herbs costing $2 per ounce. How many ounces of herbs costing $1 per pound should be mixed with the 30oz to produce a mixture costing $1.60 per ounce.

In this problem we don't know the units of substance 2 (herbs costing $1

(Units of substance 1) * (Unit cost of substance 1) + (Units of substance 2) * (Unit cost of substance 2) = (Units of mixture)*(Unit cost of mixture)

30(2) + x(1) = (10 + x)1.6

60 + x = 16 + 1.6x

     - x               -x

60 = 16 + 0.6x

-16   -16

44 = 0.6x then divide by 0.6 on both sides

73 1/3 = x

Example 2.

Problem #3.  Find the cost per pound of meatloaf mixture made from 3 lb of ground beef costing $1.99 per pound and 1lb of ground turkey costing $1.39 per pound.

In this problem we don't know the unit cost of the mixture

(Units of substance 1) * (Unit cost of substance 1) + (Units of substance 2) * (Unit cost of substance 2) = (Units of mixture)*(Unit cost of mixture)

3(1.99) + 1(1.39) = (3 + 1)x

5.97 + 1.39 = 4x     

(3 + 1 = 4)

7.36 = 4x   Divide both sides by 4

1.84 = x

Example 3

Problem #7.  Ten cups of a restaurant's house Italian dressing is made be blending olive oil costing $1.50 per cup with vinegar that costs $.25 per cup.  How many cups of each are used if the cost of the blend is $.50 per cup.

In this problem we don't know the units of substance 1 and substance 2, but we know the total units is 10 cups.

(Units of substance 1) * (Unit cost of substance 1) + (Units of substance 2) * (Unit cost of substance 2) =  (Units of mixture)* (Unit cost of mixture)

x(1.5) + (10-x)(0.25) = 10(.50)

1.5x + 2.5 - .25x = 5

1.25x + 2.5 = 5   
(Combine like terms - the x's)

          - 2.5    -2.5

1.25x = 2.5

Divide both sides by 1.25

x = 2

Example 4:

Forty ounces of a 30% gold alloy are mixed with 60 oz of a 20% gold alloy.  Find the percent concentration of the resulting gold alloy.

(Units of substance 1)*(% in substance 1) + (Units of substance 2)*(% in substance 2) = (Units of mixture)*(% in mixture)

40(.3) + 60(.2) = 100(x)

12 + 12 = 100x

24 = 100x

Divide both sides by 100

.24 = x

or x = 24%

Example 5:

How many gallons of a 15% acid solution must be mixed with 5 gal of a 20% acid solution to make a 16% acid solution.

(Units of substance 1)*(% in substance 1) + (Units of substance 2)*(% in substance 2) = (Units of mixture)*(% in mixture)

x(.15) + 5(.2) = (x + 5)(.16)

.15x + 1 = .16x + 0.8 

-.15x         -.15x

1 = .01x + 0.8

-.8          -.8

.2 = .01x

Divide both sides by .01

20 = x

(20 gallons)

Example 6:

How many pounds of coffee that is 40% java beans must be mixed with 80lb of coffee that is 30% java beans to make a coffee blend that is 32% java beans.

x(.4) + 80(.3) = (x + 80)(.32)

.4x + 24 = .32x + 25.6

-.32x         -.32x

.08x + 24 = 25.6

        -24     -24

.08x = 1.6

Divide both sides by .08

x = 20

Example 7:

Thirty ounces of pure silver are added to 50oz of a silver alloy that is 20% silver.  What is the percent concentration of the resulting alloy.

30(1) + 50(.20) = 80(x)

30 + 10 = 80x

40 = 80x

Divide both sides by 80

0.5 = x

(100% = 1 in decimal form)

Other type of word problem

Example 8:

The storage capacity of a hard disk drive is 0.5 gigabyte.  This is one-fourth of the capacity of a second hard disk drive.  Find the storage capacity of the second hard-disk drive.

0.5 = 1/4x

Divide both sides by ¬

X = 2 (gigabytes)

Example 9:

The cost of electricity in a certain city is $.08 for each of the first 300kWh (kilowatt-hours) and $.13 for each kilowatt-hour over 300kWh.  Find the number of kilowatt-hours used by a family with a $51.95 electric bill.

.08(300) + (x - 300)(.13) = 51.95

24 + .13x - 39 = 51.95

-15 + .13x = 51.95 (Combine like terms)

+15               +15

.13x = 66.95

Divide by .13 

X = 515

Example 10:

A 14 yard fishing line is cut into two pieces.  Three times the length of the longer piece is four times the length of the shorter piece.  Find the length of each piece.

X = length of the longer piece

14 - x = length of the shorter piece

3(x) = 4(14-x)

3x = 56 - 4x

+4x        +4x

7x = 56

Divide both sides by 7

X = 8

X = 8

(14-x) = (14-8) = 6

Example 11:

An investment of $10,000 is divided into two accounts, one for stocks and one for mutual funds.  The value of the stock account is $2000 less than twice the value of the mutual fund account.  Find the amount in each account.

x = amount in the mutual fund

x + 2x-2000 = 10000

3x - 2000 = 10000 (Combine like terms)

    + 2000    + 2000

3x = 12000

Divide both sides by 3

X = 4000

4000 for mutual fund 

6000 for stocks

